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Diethylstilbestrol Studies
With Beef Cattle
C. W. Newman, J. Y. Oakes and W. A. Nipper*
Red River Valley Agricultural Experiment Station
Introduction
Diethylstilbestrol, commonly called stilbestrol or DES, is a commer-
cially produced synthetic chemical compound which exhibits character-
istics similar to certain natural hormones. Recently, it has received at-
tention as a growth stimulant in ruminants.
The data in this report are the results of four years of beef cattle re-
search at the Louisiana Red River Valley Agricultural Experiment Sta-
tion using DES in drylot feeding, grazing, and on suckling calves.
Experimental work Avith cattle at other stations has been concerned
mainly with drylot feeding and grazing. Less information has been re-
ported on the response of growing or nursing calves to stilbestrol than
on feeder cattle. Since the production of slaughter calves is vitally im-
portant to the cattle industry, it was believed that response investigations
in a cow-and-calf program would be useful.
Stilbestrol can be given to livestock either orally in the feed or by
subcutaneous implants made near the apex of the ear. Neither method
is considered superior to the other, although each has certain ad-
vantages. The oral method requires no handling of the cattle since it
may be purchased premixed in the protein supplement. The implant
procedure requires that the animals be restrained for treatment. Cattle
being grazed without supplemental feed, however, can be treated with
the implant. Less stilbestrol is needed with the implant than in a feed
supplement.
Review of Literature
Data have been published showing the benefits of stilbestrol for
fattening steers and heifers. Burroughs et al. (2) showed that stilbestrol
administered orally increased live weight gains and reduced the feed re-
quired per unit of gain. Burroughs et al. (3) also reported a 20 percent
increase in rate of gain and an 1 1 percent decrease in pounds of feed per
pound of gain when steers were fed five and ten milligrams per head
daily. Faster gains and greater feed efficiency in implanted drylot fed
steers were reported by Clegg et al. (4) , Baird and Sell (1) , O'Mary et al.
(7) , and O'Mary et al. (8) . O'Mary and Cullison (6) reported that
implants in steers grazing winter pastures significantly increased daily
gains over the control steers grazing the same pastures.
The work of Nelson et al. (5) showed that twelve milligram implants
of stilbestrol increased gains on an average of twenty-two pounds in eight
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trials with suckling steer calves and an average of thirty-six pounds in
five trials with suckling heifer calves. These authors observed noticeable
side effects in a few of the treated animals.
Experimental Trials
Studies with Nursing Calves
The results of three years' work with grade Hereford nursing calves
are presented.
Procedure—The calves were divided equally into two groups in each
trial on the basis of weight, age, sex, and uniformity of their dams. Calf
weights were taken at the beginning of each trial and at the end of each
twenty-eight day period thereafter until weaning, at which time they
were graded according to U.S.D.A. slaughter calf standards and ap-
praised at the prevailing market price by a professional cattle buyer.
The fall calf studies were conducted jointly with the creep feeding in-
vestigations on spring pastures. In 1957, twenty-four fall calves were
equally divided into two groups and one group was creep-fed and the
other served as a control. One-half of the steers and heifers in each
group were implanted with twelve milligrams of stilbestrol. The twelve
milligram level was selected as the initial level because twenty-four
and thirty-six milligram dosages were recommended for heavier calves
on pasture or in the feedlot. Excellent pastures of fescue, rye grass and
wheat were grazed during the trial period. This procedure was again re-
peated in 1958 and 1959 with the exception that twenty calves were
used in the latter two years, and grazing was limited to wheat in 1959.
The spring calf studies were initiated in 1957 with two lots of six
steer calves each. The steers in one lot were implanted with twenty-four
milligrams of stilbestrol. The dosage was increased to determine the ef-
fects of the higher level on gains and appearance of calves at this weight
and age. Both lots were grazed for one hundred eleven days with their
dams on a Coastal Bermuda grass pasture. This procedure was followed
in 1958 and 1959 with the exception that the implants were reduced
from twenty-four milligrams to twelve milligrams due to excessive side
effects in the 1957 trials. There were fourteen heifer calves and twelve
steer calves in the 1958 study, and the heifers and their dams were
grazed at a separate location from the steers and their dams. In 1959
ten heifers and ten steers were included in the study and grazed to-
gether on the same pasture.
Results and Discussion—In the 1957 study, implanted fall calves on
creep averaged thirty-three pounds heavier and returned $7.34 more
per calf at weaning than non-implanted creep-fed calves. The non-
creep implanted calves averaged twenty-six pounds more per calf and re-
turned $5.66 per calf more than control calves in this group. The treat-
ed and non-treated calves in both the creep-fed and the non-creep-fed
group sold for approximately the same price per hundredweight. In the
spring calf studies, implanted calves gained an average of forty-six
pounds more than the control group. Some characteristic side effects.
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such as high tail heads and elongated teats, were noted in treated calves
during the spring trial.
The results o£ the 1958 and 1959 fall calf studies are shown in Tables
1 and 2. Average daily gains were not significantly different between
the creep-fed and the non-creep-fed groups. The implanted calves gained
faster in each trial. There were no appreciable differences between
treatments in regard to grades or the appraised value per hundred-
weight at weaning. The gains of the treated steer calves were significant-
ly faster than the controls in both years. Implanted heifer calves in the
TABLE 1.—Response of Fall Dropped Nursing Calves with and without Creep Feed to
12 Mg. Stilbestrol Implants, 1958
Creep-Fed Non-Creep-Fed
12 Mg. 12 Mg.
Implants Control Implants Control
Number of calves 5 5 5 5
Av. initial age, days 130 122 126 129
Av. initial weight, lbs. 252 244 243 260
Av. final weight, lbs. 494 449 474 461
Av. total gain, lbs. 242 205 231 201
Av. daily gain, lbs. 2.42 2.05 2.31 2.01
Weaning grades:
Choice 0 € 2 1
Good 2 2 1 2
Standard 3 2 2 1
Utility 0 1 0 1
Average weaning grade^''^ 2.40 2.20 3.00 2.60
Appraised value per cwt. $25.13 $25.11 $25.90 $25.16
<'"4 = Choice; 3 = Good; 2 = Standard; 1 = Utility at the end of 100-day trial
(Feb.-June).
TABLE 2.—Response of Fall Dropped Nursing Calves with and without Creep Feed to
12 Mg. Stilbestrol Implants, 1959
Creep-Fed Non-Creep-Fed
12 Mg. 12 Mg.
Implants Control Implants Control
Number of calves 5 5 5 5
Av. initial age, days 140 147 132 135
Av. initial weight, lbs. 272 271 270 267
Av. final weight, lbs. 517 500 503 471
Av. total gain, lbs. 245 229 233 204
Av. daily gain, lbs. 2.72 2.55 2.59 2.26
Weaning grades:
Choice 4 3 4 3
Good 1 1 1 0
Standard 0 1 0 2
Utility 0 0 0 0
Average weaning grade^^^ 3.30 3.10 3.50 2.90
Appraised value per cwt. $32.69 $31.68 $31.59 $31.50
<«)4 = Choice; 3 = Good; 2 = Standard; 1 =. Utility at the end of 90-day trial
(Mar.-June)
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TABLE 3.—The Effects of Stilbestrol Implants Upon Steer and Heifer Spring Dropped
Nursing Calves, 1958
Steers Heifers
12 Mp- 12 Mg.
Implants f~lnn trnl Implants Control
Number of calves 6 6 7 7
Av. initial age, days 88 82 82 86
Av. initial weight, lbs. 232 234 231 233
Av. final weight, lbs. 443 443 444 444
Av. total gain, lbs. 211 209 213 211
Av. daily gain, lbs. 1.50 1.48 1.51 1.50
Weaning grades:
Choice 0 0 1 2
Good 0 0 6 3
Standard 3 2 0 2
Utility 3 4 0 0
Average weaning grade*''^ 1.50 1.33 3.14 3.00
Appraised value per cwt. $22.76 $22.80 $26.21 $25.68
(a)4
_ Choice; 3 =: Good; 2 = Standard; 1 = Utility at the end of 141-day trial
(May-Oct.).
TABLE 4.—The Effects of Stilbestrol Implants Upon Steer and Heifer Spring Dropped
Nursing Calves, 1959
Steers Heifers
12 Mg. 12 Mg.
Implants Control Implants Control
Number of calves 5 5 5 5
Av. initial age, days 139 142 133 129
Av. initial weight, lbs. 270 268 249 251
Av. final weight, lbs. 486 438 443 436
Av. total gain, lbs. 216 170 194 185
Av. daily gain, lbs. 1.80 1.42 1.62 1.54
Weaning grades:
Choice 1 2 2 3
Good 4 2 0 1
Standard 0 1 3 1
Average weaning grade^''^ 3.10 3.00 2.70 3.40
Appraised value per cwt. $29.09 $28.77 $27.06 $27.76
('^>4 = Choice; 3 — Good; 2 = Standard; 1 = Utility at end of the 120-day trial
(June-Oct.).
non-creep-fed group gained significantly faster than the control heifers
in the 1959 trial, but not in the 1958 trial. The data from these two
trials with fall calves show that implanted steer calves gained an average
of 37.7 pounds more than control steer calves, while implanted heifer
calves gained an average of 13.5 pounds more than the control heifer
calves.
Tables 3 and 4 show the results of the 1958 and 1959 trials with
non-creep-fed spring calves. In 1958, average daily gains of the im-
planted and non-implanted steers and heifers were not significantly dif-
ferent. Average daily gains o£ the implanted steers in the 1959 study ^vere
significantly higher than the a\"erage daily gains made by the non-im-
planted steers. The implanted heifer calves gained faster than the non-
implanted heifers in 1959, but not significantly. There ^\-ere no signifi-
cant differences in gi'ades and appraised value per hundredA\-eight of the
calves within each year.
A considerable difference Tvas observed in the gro^vth response of
steer and heifer calves to stilbestrol in all but one of the trials conduct-
ed with musing calves in 1958 and 1959. Gains of implanted steer calves
^\-ere significantly higher than control steers in all trials except the 1958
study Tvith spring calves. The only instance ^diere implanted heifers
gained significantly more than control heifers was in the group ^diich
^\-as not creep-fed during the 1959 fall studv. In the four trials ^vith fall
and spring calves, conducted during 1958 and 1959, implanted steer
calves gained an average of thirty-three pounds more than control steer
calves, M'hile implanted heifer calves gained an average of eleven pounds
more than control heifer cahes.
Studies with Feedlot Cattle
Stilbestrol studies ^vith feedlot cattle at this station ^vere initiated in
1956 and continued through 1958. Yearling steers and heifers obtained
from the station herd of grade Hereford cattle composed the majority
of the animals used in these trials. Similar cattle purchased from nearby
farms supplied the remainder of the experimental animals.
Procedure—The cattle ^vere divided into equal groups on the basis of
sex, weight and feeder grade. The cattle ^vere ^veighed at the beginning
of each trial and at the end of each t^ventv-eight day period thereafter
until the trial ^\'3.s completed. Final ^veights ^vere taken at the feedlot
and market weights Tvere obtained from the packer. The cattle ^vere ap-
praised and returns "^vere calculated from market ^\'eight and the average
price per lot. Slaughter grades, carcass grades, and carcass iveights ^\'ere
furnished by the packer.
In 1956, iwG groups of steers and heifers ^vere full-fed a ration of
ground ear corn, crimped oats, cottonseed meal and molasses plus hay
and minerals fed free-choice. Stilbestrol ^vas incorporated in the ration
of Lot 1 to give each animal an average of ten milligrans dailv. In 1957,
Lots 1, 2 and 3 received the same ration as was fed in 1956. Lots 4 and 5
were fed hay free-choice plus a concentrate mixture of ground ear corn
and crimped oats, limited to approximatelv one pound per hundred
pounds of body Tveight. A 30 percent protein equivalent urea-molasses
mixture ^vas supplied free-choice to these two lots in place of cottonseed
meal. Sufficient feed containing stilbestrol was fed to the calves in Lot
1 to give each animal an average of ten milligrams per head daily. The
calves in Lots 2 and 4 ^vere implanted ^vith sixty milligrams of stilbestrol.
In 1958, Lots 1, 2 and 3 were full-fed a ration of ground ear corn,
cottonseed meal and molasses \\-ith hay and minerals fed free-choice. The
ration fed animals in Lots 4 and 5 \va.s the same as above except that cot-
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tonseed meal was replaced by a 30 percent protein equivalent urea-
molasses mixture and fed free-choice. Animals in Lot 1 were fed suf-
ficient feed containing stilbestrol to give each animal an average of ten
milligrams daily. Calves in Lots 2 and 4 were implanted with thirty-six
milligrams of stilbestrol. The implant level was reduced from sixty
milligrams to thirty-six milligrams because excessive side effects appeared
in animals implanted with the larger dosage the previous year.
Results and Discussion—The results of the 1956, 1957 and 1958 feed-
lot trials are shown in Table 5, 6 and 7, respectively. Gains were in-
creased in all lots when stilbestrol was either included in the ration or
implanted in the animals. The implanted calves on full rations of corn
and cottonseed meal in the 1957 and 1958 trials gained an average of
16.3 percent more than the control calves. An average of the 1956, 1957
and 1958 trials with oral stilbestrol showed that calves on treated feed
gained an average of 9.9 percent more than control calves. Average in-
crease in feed efficiency of the implanted calves, based on two years'
data, and of the orally treated calves, based on three years' data, was
11.4 and 6.8 percent, respectively. Gains of the implanted cattle in the
group fed the urea-molasses mixture in the 1957 trials were 42.7 percent
more than the controls. However, only a small difference was found
between the treated and control cattle in this group in the 1958 trial.
There were no significant differences in shrinkage, dressing percent
and carcass grades between treated and untreated lots. Some variations
in selling prices were noted. Cattle fed stilbestrol sold for $0.27 more
to $1.00 less per hundredweight than controls. The implanted calves
sold for $1.00 more to $0.75 less per hundredweight than the untreated
animals. The increased gain credited to stilbestrol increased net returns
TABLE 5.—Response to Stilbestrol of Yearling Steers and Heifers Receiving a Fatten-
ing Ration, 1955-56
I
Lotl<'^) Lot 2
Oral
Stilbestrol Control
Number of days 100 100
Number of animals 15 15
Av. initial weight, lbs. 514 509
Av. final weight, lbs. 782 747
Av. total gain, lbs. 268 238
Av. daily gain, lbs. 2.68 2.38
Percent increase in gain 12.60
Slaughter grades:
Choice 7 7
Good 8 8
Dressing percent 59.66 58.85
Av. daily feed, lbs. 18.68 18.16
Feed per 100 lbs. gain 697 763
Av. percent increase in feed efficiency 8.65
Selling price per cwt. $16.47 $16.20
Animals received 10 mg. stilbestrol orally per day in total feed consumed.
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TABLE 6.—Results of Oral and Implant Stilbestrol Treatments of Steers and Heifers
Fed Cottonseed Meal and of Implant Treatment of Steers and Heifers Fed
Urea-Molasses as Protein Source, 1956-57*"^
o4 3 4
—
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Lot No.
Treatment Oral Implanted Control Implanted Control
Protein Supplement Urea- Urea-
CSM CSM CSM Molasses Molasses
Number of days 113 113 113 113 113
Number of animals 8 8 8 6 8
Av. initial weight, lbs. 536 551 549 525 540
Av. final weight, lbs. 806 831 794 789 725
Av. total gain, lbs. 270 280 245 264 185
Av. daily sain, lbs. 2.39 2.48 2.16 2.34 1.64
Percent increase in gain 10.20 14.28 42.70
Av. market weight, lbs. 757 775 751 735 679
Av. shrink, lbs. 49 56 43 54 46
Av. shrink, percent 6.08 6.74 5.41 6.84 6.34
Av. carcass weight, lbs. 452 464 444 430 391
Av. dressing percent 59.71 59.87 59.12 58.50 57.58
Carcass grades:
Choice 6 6 4 1 1
Good 2 2 4 5 7
Standard 0 0 0 0 0
Feed consumed daily, lbs:
Concentrates 17.11 17.15 16.28 6.42 6.30
Hay 4.75 4.66 4.29 10.89 10.31
Urea-molasses 3.15 3.06
Av. daily feed, lbs. 21.86 21.81 20.57 20.46 19.67
Av. feed/ 100:^ gain, lbs. 915 880 949 876 1,202
Av. percent increase in
feed efficiency 3.58 7.27 27.12
Av. initial cost/cwt. $13.28 $13.52 $14.95 $13.81 $13.22
Av. feed cost $50.60 $50.51 $47.63 $47.63 $47.51
Av. selling price/cwt. $18.25 $18.25 $19.00 $17.00 $17.25
'"'Animals other than controls received 60 mg. implants or 10 mg. stilbestrol per
dav in total feed consumed.
in all treated lots except the oral fed stilbestrol lot in the 1958 trial. The
difference in this instance was due to a $1.00 per hundredweight dif-
ference in selling price in favor of the control group.
Grazing Studies
Stilbestrol research was conducted jointly in a study designed to de-
termine if feeding a limited grain ration to yearling Hereford steers
and heifers grazing on wheat pasture was economical.
Procedure—In each experiment, yearling steers and heifers were
divided into two groups according to weight, sex and feeder grade. One
group was grazed on wheat pasture and the other received a limited
ration of ground ear corn and cottonseed meal in addition to wheat pas-
ture. In 1957, ten animals in each group were implanted with forty-eight
milligrams of stilbestrol, and in 1958 one-half of the animals in each
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TABLE 7.—Results of Oral and Implant Stilbestrol Treatments of Steers and Heifers
Fed Cottonseed Meal and of Implant Treatment of Steers and Heifers Fed
Urea-Molasses as Protein Source, 1957-58''"
Lot No.
Treatment
1 2 3 4 5
Oral Implanted Control Implanted Control
Protein Supplement Urea- Urea-
CSM CSM CSM Molasses Molasses
Number of days 116 116 116 116 116
Number of animals 10 10 10 10 10
Av. initial weight, lbs. 539 539 557 543 546
Av. final weight, lbs. 801 829 802 802 794
Av. total gain, lbs. 262 290 245 259 248
Av. daily gain, lbs. 2.26 2.50 2.11 2.23 2.14
Percent increase in gain 6.94 18.37 4.44
Av. market weight, lbs. 771 787 775 766 763
Av. shrink, lbs. 30 42 27 36 31
Av. shrink, percent 3.74 5.07 3.37 4.49 3.90
Av. carcass weight, lbs. 462 471 463 464 453
Av. dressing percent 59.92 59.85 59.74 60.57 59.37
Carcass grades:
Choice 2 1 0 1 1
Good 8 8 10 7 9
Standard 0 0 2 0
Av. carcass grade 3.6 2.8 3.4 2.9 3.3
Feed consumed daily, lbs.
Ground earn corn 13.29 13.55 13.47 15.44 14.81
Cottonseed meal 2.21 2.26 2.24
Urea-molasses 1.92 1.88
Molasses 1.62 1.66 1.65 1.89 1.86
Alfalfa hay 2.12 2.25 2.36 1.92 1.91
Grass hay 4.02 4.22 4.04 4.02 3.49
Av. feed daily, lbs. 23.26 23.94 23.76 25.19 23.95
Av. feed/ 100:^ gain, lbs. 1,030 958
1 1 1 190
Av. percent increase in
feed efficiency 8.44 14.84
Av. initial cost/cwt. $19.16 $19.19 $18.95 $19.22 $18.95
Av. feed cost $54.07 $54.20 $53.86 $59.05 $56.50
Av. selling price/cwt. $23.50 $24.50 $24.50 $25.00 $24.00
(">Animals other than controls received 36 mg. implants or 10 mg. stilbestrol per
day in total feed consumed.
group were implanted with twenty-four milligrams of stilbestrol. Weights
were taken as previously described under feedlot studies.
Results and Discussion—Table 8 shows the resulting increase in gains
from the stilbestrol implants. There was no appreciable difference in
slaughter grades or the appraised value per hundredweight of the
treated and control calves. Some undesirable side effects, such as high
tail heads, elongated teats, and enlarged mammary glands were noted
in the 1957 study. The twenty-four milligram implant in the 1958 trial
stimulated gains equally as well as the forty-eight milligram implants
with fewer noticeable side effects. The calves fed the grain ration on
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TABLE 8.—Response of Steers and Heifers to Stilbestrol Implants Grazing on Wheat
Pastures Supplemented and Unsupplemented
Grain Supplement Grazing Alone
Implanted Control Implanted Control
*Number of animals (48 mg.) 10 10 10 10
Av. daily gain, lbs. 2.46 1.88 2.17 1.68
**Number of animals (24 mg.) 12 13 7 8
Av. daily gain, lbs. 2.24 1.94 2.65 2.51
*February 4 to May 15, 1957, or 100 days.
**February 25 to May 7, 1958, or 72 days.
pasture evidenced more response to the stilbestrol than did those main-
tained on pasture alone.
Summary
Results of experiments conducted with nursing calves in 1957, 1958
and 1959 show that calves implanted with twelve milligrams of stilbestrol
gained faster than controls. Steer calves evidenced more growth re-
sponse to stilbestrol implants than did heifer calves. There were no
consistent differences in calf grades or appraised value in any trial. No
undesirable side effects were observed when implants were limited to
twelve milligrams. In feedlot trials, a 9.9 percent increase in average
gains was observed when stilbestrol was fed and 16.3 percent when im-
planted. Feed efficiency was increased in orally treated animals by 6.8
percent, and in those implanted by 11.4 percent. No appreciable differ-
ences were observed in shrinkage from feedlot to market, dressing per-
cent or carcass grades between the treated and control animals. Yearling
steers and heifers implanted while grazing winter wheat pastures gained
16.1 percent faster than similar cattle not implanted. There was some
evidence of side effects in the implanted cattle during each year's graz-
ing study and these effects were more pronounced in animals receiving
more than twenty-four milligrams.
Conclusions and Recommendations
In view of the data presented, the following conclusions and recom-
mendations are made:
1. Stilbestrol implants in nursing calves at three to four months of age
resulted in heavier weaning weights. Undesirable side effects at high
levels made twelve milligram implants more desirable than twenty-four
milligrams. Treated steer calves made a more consistent increase in
gains than heifer calves, and value per hundredweight of calves at wean-
ing was not lowered when twelve milligrams of stilbestrol was not ex-
ceeded.
2. Stilbestrol, whether fed or implanted, increased gains and feed ef-
ficiency of cattle under feedlot conditions. Implants of 36 milligrams in-
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creased gains as much as did 60 milligrams with fewer animals showing
incidence of side effects. Neither shrinkage, dressing percent, carcass
grade nor selling price of yearling cattle was adversely affected by stil-
bestrol in this study.
3. Gains of yearling cattle, grazing green lush pastures were increased
by stilbestrol implants. Best results were obtained from 24 milligram im-
plants.
4. These results emphasize that caution must be exercised in the use
of stilbestrol. Implants in nursing calves should be limited to one twelve-
milligram implant. Calves to be implanted should be at least ninety
days old or weigh two hundred pounds. Data indicate at this time that
only steer calves of this age and weight should be implanted. Feedlot
cattle should not receive more than thirty-six milligrams as an implant
or more than ten milligrams daily when included in the feed. Implants
in grazing cattle should be limited to twenty-four milligrams.
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